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background: Functional mitral regurgitation (MR) due to left ventricular (LV) remodeling and leaflet tethering is associated with decreased 
survival, and the optimal management remains unknown. We evaluated the safety and efficacy of a double-level mitral valve repair, utilizing a 
papillary muscle sling placement, in patients with severe functional MR undergoing surgery via a right anterior minithoracotomy.
methods: Since October 2011, a total of 29 patients underwent mitral valve repair with concomitant papillary muscle sling placement via a right 
anterior minithoracotomy approach. A 4 mm polytetrafluoroethylene graft was placed around the base of the papillary muscles and the edges of 
the sling were approximated and sutured together, after which a normal sized annuloplasty ring was placed. Repair efficacy was evaluated based on 
echocardiographic ventricular parameters, repair durability, and patient functional status. Survival was estimated using the Kaplan-Meier method.
results: There were 20 males and 9 females, with a mean age of 63 ± 12 years. Mean LV ejection fraction was 23% ± 6, and all patients 
were in New York Heart Association (NYHA) functional class III/IV (ischemic = 13, non-ischemic = 16). The 30-day mortality was 7%. Median 
echocardiographic follow-up was 1 month (IQR 0-4). There was significant improvement in preoperative versus follow-up LV ejection fraction (23% 
± 7 versus 29% ± 13, p=0.03), MR grade (3.7 ± 0.5 versus 0.5 ± 0.9, p<0.001), mitral valve tenting height (11mm ± 3 versus 5mm ± 2, p<0.001), 
interpapillary muscle distance (31mm ± 7 versus 14mm ± 5, p<0.001), LV sphericity index (1.10 ± 0.14 versus 1.33 ± 0.48, p=0.02), LV end-
diastolic volume (202ml ± 72 versus 164ml ± 66, p=0.05), and pulmonary artery systolic pressure (43mmHg ± 13 versus 31mmHg ± 9, p=0.001). 
All patients were in NYHA functional class I/II at follow-up. The survival rate was estimated at 79% at 1.7-years postoperatively.
conclusions: Double-level mitral valve repair utilizing annuloplasty with concomitant papillary muscle sling placement improves hemodynamic 
variables and left ventricular remodeling in the early postoperative period, and can be safely performed via a right anterior minithoracotomy.
